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ABSTRACT 

This guide is intended for use in teaching a course 
in construction planning anu design. During the course, students 
learn how to use the project delivery process to design low-rise 
buildings and civil projects, simulate working in an 
architecture/engineering office that is organized into design teams, 
and use various management tools to monitor project delivery and 
ensure high levels of professional performance. The first two 
sections discuss the guide's development within the framework of 
North Carolina's efforts to improve technological literacy and the 
guide's place as part of an instructional system. A list of the 
course's major objectives and a course outline are provided next. The 
remainder of the guide consists of learning modules on the following 
topics: the fundamentals of construction planning and design, 
planning and design procedures, site selection, design and 
engineering of low-rise structures, preparation of working drawings, 
procedures for writing specifications, and methods of designing civil 
structures. Each module includes information about the length of time 
needed to complete the module, an introduction to the instructional 
content to be covered in class, performance objectives, a day-by-day 
outline of student learning activities, related diagrams and 
worksheets, and lists of suggested textbooks and references. (MN) 
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Activities and procedures within the Division 
of Vocational Education are governed by the 
philosophy of simple fairness to all. There- 
fore, the policy of the Division Is that all 
operations wiil be performed without /*egard 
to race, sex, color, national origin, or 
handicap. 



IF THERE ARE ANY QUESTIONS, PLEASE CONTACT THE INDUSTRIAL ARTS/TECHNOLOGY EDUCATION 
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INTRODUCTION 



The North Carolina Technology Education Curriculian is a program to meet 
every citizen's need to be technologically literate. Some basic 
assuDrptions underlie the program, and these can be divided into content 
assumptions y and learner assumptions* 

The curriculum was developed using the belief that the appropriate 
content for the field is technology, and its impact on individuals and 
society. It was further assumed that the content is best organized 
around human productive systems that have been used, are now being used, 
and will, most likely, continue to be used. These universal systems are 
communication, construction, manufacturing, and transportation. 
Finally, it was assumed that this content can best be addressed from a 
systems approach with its inputs, processes, outputs, feedback, and 
goals/restraints . 

The curriculum was further based on the assumption that education should 
meet the needs of individuals and the human requirements of society. It 
was assumed that each person living in a technological society should 
have a basic understanding of and the ability to assimilate the 
knowledge about technology • People it was assumed, should be able to 
interact with the technological nature of society and help impact the 
type of future new technologies can provide. Additionally people should 
be able to be contributors to a society in their several roles, 
including citizen, voter, investor, consumer, worker, and leader. 

These assumptions caused the curriculum to be developed in such a way as 
to: 

1. Provide an overview of technology first, allow for more indepth 
study in specific technological areas, and culminate with 
synthesis activities. 

2. Be more teacher-directed, content-centered in early courses, and 
highly, student-directed, process centered in advanced courses. 

3. Involve problem-solving and group activities of all courses. 

4. Stress the how and why of technology and its relationship to 
our quality of life. 

5. Be activity-centered learning, with the content being used to 
determine the appropriateness of each activity selected. 

6. Be equally important to young women and young men, both of 
which must function in a technological society. 

Finally, the curriculum was developed to be descriptive rather than 
prescriptive. The materials describe what to teach and suggest ways of 
teaching the content. At no time are daily activities prescribed in 
such a way to preclude individualizing the presentations to meet local 
conditions. 



THE CURRICULUM GUIDE IN AN INSTRUCTIONAL SYSTEM 



Each course in the North Carolina Technology Education Curriculum is 
seen as a dynamic activity involving a complete instruction system. 
This system generally includes seven components : the teacher , the 
students, a texbook when available, the curriculxim guide, laboratory 
sheets, apparatus, and a reference library. 

THE TEACHER 

The teacher plays the primary role in the system. This rcle entails 
being a curriculum developer . The teacher chooses the points to 
emphasize and to evaluate. Care should be taken to Insuro that the 
coverage of the subject is comprehensive. You should resist "picking 
and choosing" only modules and activities that are the most interesting, 
most familiar, or the easiest to implement. All modules and activities 
should be included. However, you are encouraged to redesign or replace 
activities with your own activities that contain equivalent content. 

As a technical expert , the teacher gives presentations, demonstrations, 
and asks questions about the subject matter. Safety information, and 
the demonstration of teaching/learining activities, are the 
responsibility of the teacher. 

The teacher is an instruction manager . Managers plan, schedule, direct, 
and control activities. The teacher, perhaps in cooperation with 
students, plan the instruction by identifying the instructional goals. 
The activities to reach these goals are scheduled. Through 
presentations and application activities students are directed through 
the construction activities. Finally, the student •s work and the 
teacher's management is controlled through various forms of 
evaluation. Since evaluation .'.nstruments should be designed to measure 
success in reaching the goals, these instruments should be prepared by 
the teacher. 

The teacher is the creator of the teaching/learnin g environment. It is 
highly recommended that you create a "role playing" environment . In 
addition to having students dp tasks that simulate construction, have 
them play the role of workers, managers, and owners. For example, refer 
to a group of students as a "work crew" or "survey party" with job 
titles, rather than as students who carry out assigned tasks. Help them 
visualize themselves in their roles. The teacher can become a job 
superintendent, owner, or government officer, who approves the "work 
crew's" job. 

THE STUDENT 

The target population is made up of middle-junior high or high school 
students. The st;udents will often work in groups of from ^three to 
five. Their responsibilities include reading the textbook assignments, 
doing the worksheets as homework, and completing the activities. 



THE TEXBOOK 



A textbook should be selected for the course and each student should 
have one. A textbook contains the body of knoi^ledge about industrial 
technology. It should be selected to meet the appropriate reading 
level, and be written in an interesting way with numerous illustrations, 

THE CURRICULUM GUIDE 

The curriculum guide is to be used to help plan your instruction. The 
introduction consists of a structure for the content and a description 
of an instructional system with suggestions on how to use it. 

The remainder of the curriculum guide briefly describes the modules. 
Each module consists of an introduction, objective(s) , and a description 
of the activities. The description of the activities includes a 
schedule, presentation titles, application activities, and presentation 
titles, references, and safety guidelines. Suggestions for getting 
prepart;d and carrying out the activity are found in the teacher activity 
sections. 

Suggestions for a variety of optional activities may also be found 
throughout the curriculum guide, 

THE APPARATUS 

Often the course guide contains plans for specialized apparatus useful 
in teaching the course. Drawings will be placed with the activity in 
which they are used. You can use the drawings to construct the apparatus. 

THE REFERENCE LIBRARY 

Some courses require student reference books. The titles of these are 
included in the reference library and copies should be purchased for 
laboratory use, 

DAILY LESSON PLAINS AND EVALUATION 

The planning of daily activities and an on going evaluation system are 
th teacher's responsibility and rightfully so. Each student should 
adapt activities and presentations to insure they help students develop 
the identified concepts within local conditions. The curriculum guide 
was designed to help you, the local professional, present a relevant » 
exciting course. Good luck! 



Purpose and Rationale 

The fascinating stxyay of architectvire/engineering {h/E) enooopasses a 
sensitivity to design, a knowledge of materials, ocnstructicn tec*uii<jies, and 
principles tiiat govern their use, a skill in drawing, and an understanding of 
how ti« delivery of the project is managed* It is the oootoination of these 
abilities that yields the outstanding A/E of today •s world. These A/Es design 
quaint lake^ore cottages, modem churches, huge dams, bridges, lii^w^s, and 
massive hi^rise structures that meet the needs and wants of our society. 

In "Construction Planning and Design" students use the Project Delivery 
Process {WP) to solve design problems and provide professional services. 
They work in design teams similar to those used in actued practice and develop 
an ability to work effectively in groups. A managed system is used to help 
team members de^^elop corporate loycdty and professional responsibility. 

"Construction Planning and Design" is directed toward people who are 
interested in solving problems related to designing constructed projects. 
Students learn about how to use the Project Delivery Process" (PDP) to design 
low-rise biildings and civil projects. Students simulate working in an A/E 
office that is organized into design teams (consisting of students) and under 
the direction of a project manager (teacher); job titles are written, and 
working conditions and general duties are simulated. Manag^ent tools such as 
project delivery schedules, project progress reports, grafhic standards 
manuals, etc. are used to monitor the project delivery and to insure a high 
level of professicml performance by the design teams. 

ODURSE CBGMnZKnON AND JSttlSDSG SUMBGY 

The coarse consists of 7 modules. They are: 

1. Introduction to Construction Planning and Design 

2. Planning and Design Procedures 

3. Selecting the Site 

4. Designing and Engineering Low-riee Structures 

5. PrQ)aring Vfarking Drawings 

6. Wtiting Specifications 

7. Designing Civil Structures. 
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The principles used to sequence the cxxirse foUow. 

!• Simple to Ocaqplex 

a. Students are 'first introduced to the kinds of structures, the 

design studio, and key terms. 
b« They learn about the Project Delivery Process* 
c* Next, students design a lo^ris3 structure. 
d. Finally, tte design teaais design ^a^rise and civil projects 
that are part of a major develcpment. 

2. Known to Unknown 

a. Hie class first distinguishes between the kinds of structures* 

b. TSiey next design a landsc^ f -^ture. 
c* A lo^rise structure is designed next. 

d. FiiBlly, unfamiliar civil structures are designed. 

STBDCTORB OP UWUtfr 

A pictorial representation of the two dimensional striKsture is shown in Figure 
1. TSie horizontal axis shows the kinds of constructed projects. There are 
two categories: 
1. Buildings 

a. High-rise * 

b. Low-rise 

2- Civil 

a. Roa(^ys 

b. Bridges 

c. Dans 

d. Towers 

e. Tunnels 

f. Pipelines. 

vertical dimension illustrates the parts of the Project Delivery Process. 
Tliey are: 

1. Selecting the site 

2. Designing and ^gineering the project 

a. Vhriting the program 

b. Developing design sdiematics 

c. Developing the design 

(1) engineering 

(2) building models 

(3) estimating costs 

) 
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3# Preparing const ructiax dcxniments 
a* Working drawings 
b# Specifications 

Laced throu^ the above practices is a management system that plans # 
organizes, directs and, controls the delivery of the professional service. 



OBJBCnVES 



This course provides stvadents with knowledge and skiUs related to designing 
building and civil structures. An instructional strategy was developed to 
prepare students tot 

1. Distinguish between the kinds of building and civil structures. 

2. Use the Project Delivery Process to design and document low-rise 
buildings and civil structures. 

3. Work cooperatively in deoign teams to deliver professional serviofts. 

4. Use management methods to plan the project delivery system, otganj.ze the 
design teams, schedule the work, and monitor its progress. 
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Nodale Tiae 

Title and OopfaBPt (Dttys) 



1. Introduction to Oonstroction Plannirig & Design 5 

A. The design stisdio 

B. Designing vs. engineering 

C. Designing buildings vs* civil structures 

2. Planning and Design Procedures 10 

A. Acgairing the project 

B. Organizing the project 

C. Project program phase 

D. Schematic design phase 

E. Design develcproait phase 

F. Construction documents stage 
Construction phase 

3. Selecting the Site 5 
A. Site criteria 

B« Gathering information 
C« Pr^aring reports 

4. Designing and En^jineering Low-rise Structures 15 

A. Organizing the project 

B. Projjct prograun phase 

C. Schematic design stage 

D. Design develppm^t phase 

5. Preparing Wbrking Drawings 15 

A. Types of plans 

B. Drawings and details 

C. Elevation schedules 

6. Wtiting ^>ecifications 5 
A« Bidding requirements 

B* Construction standards 
C. Contract limits 

?• Designing Civil Structures 25 

A. Selecting the site 

B. Progrsunning 

C. Developing designs 

D. Pr^)aring construction documents 
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Ihe following is a brief descxiptioi of Itodules 1-7. 
ttodule 1 

In the orientaticn to thr cxxurae, students learn about Where architects and 
engineers work (design studios}, the kinds of professional services th^ 
provide (progranning, desigi^, engineering and oonstructicn managonent), and 
the categories of constructed structures (buildings and civil). 

Module 2 

The Project Delivery Process (FJP), office organization, and management 
documents ore introduced at thif> point* A simple construction project, such 
as a park bench, is used to familiarize the designers with the and with 
office management tediniqaes. 

Module 3 

Student architects use site selection technology to locate and choose an 
appropriate site for a low-rise structure that will be designed in the 
following module. 

McxSule 4 

In this module, a low-rise building project is acquired, organir.ed, and 
designed. Principals in the design firm negotiate an agreement on the 
professional services that are to be provided. Design teams program to 
project, develop schematics, develop designs, and produce construction 
documents for the structure. The best design is presented to the client. 

Module 5 

In Module 5, design teams prepare a set of drawings for the low-rise structure 
they designed in the previous module. The set of drawirigs includes a site 
plan, footing and foundation plan, floor plan, details and elevation 
schedules. 

Module 6 

^jecif ioaticns are used as guides to contractors in estimating, bidding and 
building the project. In this module, the designers prepare three sections 
for the book of specifications; Bidding Requirements, Contract 
Limits, and Construction Standards. 

Module 7 

•nie final module is designed to help student architects/engineers solve 
problems on a larger scale. A hi^rise structure, dam, bridge, road tunnel, 
pipeline, and electrical transmission line, is to be located on a site and 
designed. The project*? will make up a recreational area named "Resort City". 
*nie class is divided into design teams, and programs for the individual 
structures and site information sheets, are distributedc The design teams are 
to locate and design the assigned structures. The teams are e^qpected to 
coordinate their projects in ways that enhance the total design. 
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M3XJLE: 1 : Introducticn to Oonstruction Plemning and Design 
H^HSSlt 5 Con8truc±ion OUSTER 



In this introluctory module, students learn about the architectural/ 
engineering oft? oe Whicii consists of a recepticn area, referent i <u:ea, 
print-making facilities, production epace, and ocxiferenoe areas. The 
proix±ian area is v«»re program reports are prepared, designs are developed, 
construction documents are produced and r<^roduaed, and models are built. It 
is often referred to as a studio. In small firms, all of the activities may 
take place in functional areas of ona open apace. Larger firms may reduce 
one large apace into specialized work sp=ioes with room dividers or walls. 

Construction projects are designed ty either architects or engineers. 
Architects develop plans for buildings, dxjpping centers, and oonniunity 
developments. Engineers design brieves, dams, hic^ys, and utility systems. 
Sometir^ i, the architect and engineer work as a team. The architects in 
charge of a sihopping center design are responsible for the iBster plan and 
depaid on engii»ers to design certain parts of the project. Electrical 
engineers design the electrical system and civil engineers design the drainage 
of the site. Architects are very interested in how a structure locks while 
engineers are most oonceinied with its function and straigth. 

Ccnstnxcted structures are built where tiiey are used. Materials, workers, and 
other resources, are brouc^t to the site where construction occurs. For this 
module, stmactures are categorized as buildings or civil structures. 

1. Buildings are divided into high-rise or low-rise. 

2. Civil structures include bridges, roadways, dams, pipelines, tunnels, and 
towers. 
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Upon oonpleting this learning module, each stident should be able tos 

1. Descxibe a design studio by naming the specialized work ^>aoes in the 
school studio e«d describing the kind of work that is done in each space. 

2. Distinguish between arciiitects and engineers by describing the nature of 
the projects they typical] y design and other professional services that 
each provides* 

3* List two categories and ei^t subcategories of constructed 
structures. 

4. IxxSc at a collection of pictures and categorize them into one or more of 
the subcategories. 
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DRY NJnVJTf 

0 Prepare for this module by: 

1. Visiting a small and a large ardiitectural offioe. 
While visiting with the host, listen to the 
terminology used to describe the spaces and the«^ 
professicneLL services provided. 

2. Ask the host to distinguish between t^e work of 
architects and that of engineers. Visit with an 
architect and an aigineer. Ask them about their 
work and their college preparation, 

3« Find reading materials in ^icyclopedias, books, 

and magazines related to high- and low-rise buildings, 
bridges, roadways, dams, pipelines, tunnels, and 
towers. 

4. Locate pictures in magazines showing the projects 
listed above. 

5. Produce slide series on one or more of the projects 
listed above. 

6. Prepare response forms for the student activities on 
which they categorize, label, or design structures 
relevant to the topic being discussed. 

1 Describe the "Course Scope". 

1. Develop an understanding of, and skill in using, the 
Project Delivery Process (PDP). 

2. The PDP starts by initiating a project. (Agreement with 
owner to provide prof essionEd service. ) 

3. The PDP ends with preparation of construction documencs. 

4. It always includes four phases. They are: 

a. Programming 

b. Schematic Design 

c. Design Development 

d. Construction Document. 

5. Most firms also provide site selection and construction 
management services. 



20 

17 



MBSbKVrilC THE ttXBLE 



Introduce the activity. 

1. Distribute example sets of conpleted work that was dene 
by architects and/or engjj«ers that r^resent each phase 
of the PI». 

2. Ask studwts to desai'ibe tiie kinds of decisions that are 
made at each phase* 

3* Determine the kinds of skills that the A/E denonstrated 
on each project* 

2**3 Give a guided tour of the design studio* 

1. Provide a dit^lay of examples of work, and the equipment 
and supplies used to produce presentation materials for 
eadi phase of the FOP* 

2* Danonstrate sickle ways to: 

a* Grajiiically describe alternative building sites 

b* Prepare a program presentation 

c* Make schematic designs 

d* Develop designs 

e* Draw and reproduce working drawings 

f * Write and diqplicate apecifications* 

3. Use exercises to involve students in operating the equipment 
and using the processes* These exercises may include: 

a* Make a print of a drawing 

b* E3qperiment with a computer to do a sinple drawing 
c* Use templates and drawing instruments to make a 

sinple drawing 
d* Use felt markers to do a simple color rendering 
e* Scan and find specific information on drawings, in 

specifications, or in a project prograun, etc* 

4 1* Give a brief presentation that makes the distiixrtion between 
an architect and engineers* Include the concepts of: 

a* Differences in preparation 

b* Concern for ayppearanoe or str^gth 

c* Kinds of projects they design 

d* Design process used* 
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DMf Acnvmr 

2. Direct a grcxp activity in Which the grocp does one of the 
follov^ing: 

a* Go tOiroo^ a ••tear*' file and select pictures that 
depict the four ocnoepts described above. 

b. Sort throu^ a collection of presentation material 
and determine if they were produced by an architect 
or engineer* 

c. Review sore reading materials selected by the teacher 
that describe the two professiais and have the student 
groups give a brief sunmary of what they learned. 

5 Discussion; How structures are categorized - buildings and 
civil structures. 

Show a slide series, or use other visuals to illustrate each 
category. 
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TEXTBOOK BEFERQTCES: 

Henak, Ridiard M., Eagjloring Ocnstruction Technology, pp. 73-76. 
Lux, DavOd, et.ed.. World of Qgiatructicn. pp. 99-102, 123-127. 
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AFHSEDIX 



INSTRUCTION MATERIALS: 

1* Te€u±ier<-^Dade visuals {i.e. tran^>arencies# ;;^lides, picture essays, 
models) that illustrate the buildings aryi civil structures described 
in the module. 

2. Set (s) of drawings for an exanple of each structure oovercicl in the 
lessens. 

3. Teacher-developed response farms used during audio/ visucil presentatiois 
and application activities. 
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MCDUl£: 2 i Planning & Design Prooedures 
UEXTIH; 10 TXdS Oonstructioi OUSTER 

Project Delivery (PD) ccnsists of six processes. They are: Programming the 
Project, Selecting the Site, Developing Schematics, Developing Designs, 
Preparing Oonstructicn Documents, and Constniction Management. 

The purpose of this module is to cover the four phases of the Project Delivery 
Process (PEP), (i«e. piogranniing, making schematics, developing designs, and 
preparing oonstructicn documents), used by ardiitects/engineering (A/E) firms 
as they c ;eate buildings and civil projects. In most construction design 
projects, the initial program developnent and design are performed by an 
architect.. In the ideal situation architects work closely with other members 
of the design staff from the initiation of the idea through the final stages 
of construction. 

Solving technical problems is the easiest thing to do in a consulting 
practice. It is the business aspects of running the firm that gives 
professionals the most trouble. A design firm operates under some special 
rules that ooroe from the nature of the creative process. 

1. It is task-oriented. 

2. Decisionr-making oominates the work. 

3. Ihe bottom line is quality. 

Therefore, special management methods and personnel structures are used. The 
bottom line for A/E is quality professional performance . Professional 
performance is measurea in terms of: 

1. Matching the solution to the needt 

2. Depth and qiudity of the solution. 

3. Appearance and effectiveness of presentation materials. 

4. Success in leading (following) the client during the process. 

This module is designed to walk students tiirou^ four phases of the FDP vAiile 
working in a managed professional context. Students simulate prooedures and 
methods designed to inprove productivity and client relations. 

The construction project is to be a simple structure designed by a project 
team. 



) 



ERIC 



22 



OBJBCnVES 



Upon oonpleticn of this learning moduJ.e, each student siicld be able tc: 

1* Define and give exanples of the lollowing practioes: 
a« Selecting the site 
b* Developing schematic designs 
c. Developing the design 

(1) Building models of the project 

(2) Estimating cost of project 
d* Preparing construction documents 

(1) Making working drawings 

(2) VAriting ^>ecificaticns* 

2. Describe the kinds of ownership used by A/E firms and discuss their 
advantages and disadvantages* 

3* List and describe eadi activity area by stating its primary 
respcxisibility# 

4* List the levels of authority and tiie primary responsibility of each level* 

5. Select a site, develop a program, do a schematic, develop a design, and 
document a siirple project such as a lawn bench or picnic table* 

6. Simulate working in a managed h/E office* 

7. List and describe the personal who deliver a/E services* 
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0 Select the example project to be the focus for the nodule. A park 
bench, do^xxse, or picnic table are all good d)oices« Keep die 
structure eiiqple because only 10 days are used to select tihe site, 
desi9 , engineer, draw, and specify the structure. 



Plan how to organize your class into project teams. Have the teams 
select a project team leader (PIL). Incorporate job titles, 
apprqoriate terminology, and management procedures throuc^iout the 
module. 

1 Give a presentation on designing structures in an organized and 
managed Pi/E firm. Qcphasize: 

1. The Project Delivery Process (PDP). 

2. How human resources are organized into project teams. 
Introduce the design project. 

Organize the steiff (55tudents) into project teams with 3-5 roeitibers 

Distribute the program for the design project. 

Join a project team and participate in selecting a project team 
leader (PIL). 

S^uc^ and discuss the program for the project. Be certain team 
roemhers understand the needs of the structure. 

2 Describe the procedure and consideraticns used in selecting a 
building site. 

Distribute descriptive material such as maps, topographical surveys, 
soil surveys, zoning maps, etc. that describe potential sites for 
the project. 

Distribute Site Selection Forms. 

Direct students to consider the site Liformaticn and the project 
program. Tlien, they select the most suitable site anil explain their 
decision. 

Design teams stucJy the site information. 

Select the most suitable site. State why your cihoice is the best. 
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3 Present the design process* Incliitae: 
!• Developing the program 

2. Creating schematic de Igns 

3. Developing designs 

4. Presenting and selecting ideas 
Refer to the project program 
Describe brainstorming 

Direct the project team to brainstorra preliminary solutions to the 
prcAiem, then, select the 2-3 best ideas* 

Students get into their project design teams and use brainstorraing 
to generate a number of preliminary ideas* From the list, select 
the best ideas and sketch them out. 

4 Use drawings or sketches to illustrate hew rough ideas are refined 
into more workable plans called schematics. Enj^asize: 

1. Using liberal drawings 

2. Drawing to scale 
' 3. Judging idee^ 

4. Oombining ideas 

5. Ccnparing ideas to the project program 

6. Rejection is not failure. 

Direct students to make bubble drawir^ and scale dra;vings. Have 
them judge, combine, coqpare^ and reject ideas in order to get the 
best idea. 

Students get into your project team and prepare schematics of the 
ideas. Focus on getting hi^ quality solutions to the problem. 
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5 Use exaioples to show ho^ an idea can be analyzed in terms of the 
function, site, structure, and cost. 

Direct students to divide the reqxvisibility. One or more team 
menbers dxxild analyze the function^ site, structure, and oost* The 
results of the analysis should be written dCMa. 

Students join the project team. Accept the responsibility to 
develop the designs in regard to function, site, structure, and 
cost* 

Vltite down the results of their development • 

6 Describe how designs ere presented to obtain client approval. Use " 
exanples of presentation materieds such as models, visuals, 
renderings, drawings, etc. 

Demonstrate how to make a single study model of the solution. 

Direct students to prepare presentation materials. Additional 
materials can be made at home as honoework. 

Studeits decide what presentation materials are needed, then 
pr^are them. 

They build a sinple study model of the final solution. 

7 Describe how solutions are selected. Include the kinds of decisions 
a client may render. They may accept, ooinbine, or reject the 
solutions. 

Use a Design Quality Profile to evaluate solutions. 
Studeits give a presentation to the client. 
The client decides to accept, combine, or reject the designs* 
Oonplete a Design Quality Profile on each idea. 
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8 Give a brief illustrated lecture aa "Oonstruction Documents." 
Hof^hasize working drawings • Include: 

1. Ihe kinds 

2. The purposes 

3. Examples of- how they are produced 

4. Infcoaaticn to be found in t3;em. 

Direct studeits to their project teams. The project team leader 
(PTL) ^lould assign the drawings to the drafters. Bach drafter 
makes a different drawing (sketch). 

Students work as members of a project team and produce the working 
drawing assigned to them by the team leader. The drawings are to be 
sketcJied cn graph paper. 

9 Give a brief lecture/discussion on, ''Writing Specifications". 
Include; 

1. The kinds of specifications 

2. WlT^ they are written. 

Direct project team to write the "Construction Standards" section. 
If appropriate, include: 

1. TUm scope of the project 

2. The materials to be used 

3. The methods to be used 

4. The equipment to be installed. 

Students write the part of the construction standards that are 
assigned by the project team leader. 

10 Sumnarize the major steps of the PD process and discuss the results 
that come fran each step. 

Review how A/E firms are organized and structured to provide 
professicr^ services. 
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HXTflOOK REFERENCES: 

Oonstruction Docruinsnts 

Architects Handbook of Professional Practioe. * 11 ••Project 
ProoecGres", pp. 9-10. 

Henak, Riciiard M., Bg^lorii^ Oonstruction Tecihnoloqy. pp. 82-91. 

Lux, Donald, et.al.. World of .Construction. pp» 37-39. 

Spence, W. , Architecture; Design, Engineering Drawing, pp. 122-134. 

Design Process 

. J^-chitects Handbook of Professional Practice. # 11 "Project 
Procedures", pp. 6-9. 

Henak, Ridiard M*, Exploring Construction Technology, pp. 73-81. 

Lax, Donald, et.al., Vfarld of Construction, pp. 37-r-39. 

Organizing the Project 

• Architects Handbook of Professional Practice. # 11 "Project 

Procedures", pp. 1-6. ^ 

Selecting the Site 

Henak, Ridiard M., Exploring Construction Technology, pp. 50-54. 
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1. Prepare tranapar«icies arid other visuals used to oooounicate the PD 
process snd the caawepts related to managing and carganizing A/E firms. 

2. Collect exanples of actued work to illustrate eacJi step of the POP. 

3. Collect or produce exanples of student work that show the depth and 
quadity of solutions and the graphic standards for the work. 

4. collect/prepare the following: 

a. Site inforraeticn 

b. Project program. 
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M3DULE: 3 i Selecting the Site 
UNSTO: 5 DK£S OUSTER 

TSiis is the first module in a series of four. Each of the four modules is 
designed to provide learning ejiperienoes relevant to the practices used in 
eacii step of the Project Delivery Process. 

The prinary purpose of the series is to provide an opportunity for students to 
use the ?DP and to create a new low-rise structure to serve specific needs. A 
second purpose is to have students e3?)erience how an architectural/ 
engineering firm functions. It is tJie Project Manager's, (teacher), 
responsibilr.ty to organize the dasigoers, engineers, and drafters, into 
productive design teams. 

Selecting tiie best site is the key to success fa: any construction project. 
The objective of this step Is to get the most value from the structure at the 
lowest cost. Considerable time is used to select a site because once 
structures are built it is hard to move them. 

Ihe sinaplified procedure used to select building sites includes the follxawing 
steps: 

1. Identify alternative sites. 

2. Gather facts cn each site. 

3. Make a summary report to decision-makers. 

4. Decision-makers select the best site. 

Owners and civic leaders try to select sites that will reduce the cost of 
construction and the oost of operation. If they succeed the oost oer unit of 
product or service can be minimized. 

Ttiis module is designed to provide general guidelines and procedures that are 
useful in selecting a site for a low-rise building project. The structure can 
be a hone, office building, retail ouUet, farm structure, commercial building 
of any kind, etc. The teacher must decide if the project(s) designed by the 
team(s) is (are) student-selected or teacher-selected. 
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Upon csonpleting this learning module^ eadi student should be eible to: 

!• Describe and give exasples in the categories of oonsiderations used in 
site selecticn. 

2. Describe the procedure used to select sites. 

3. Gather relevant infonnaticn about two or more potential sites and 
sunnarize it. 

4. JiBport sunnarized site information on two or more sites and make a 
reoonmaridritiGn based on the needs of the client. 

5. Describe the environment and economic impact of the project for eadi site* 
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1 Considerations and procsedure used in selecting sites • 

2 Gathering site information* 

3 Organizing and preparing reports. 

4 Reporting site information* 

5 Making recxxnoiendaticns and decisions. 
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0 A variety of informaticn is needed to naxinize tlie interest and 
value of this mcdule* Precsode the introduction of this lesson ty: 

1* Obtaining client inforaation regarding the needs for the 
project. Include a description of use for the building, 
the volume of traffic resulting, the need for utilities, 
reqiirenimts for location, etc* 



i 



2. Gathering infarmation on potential sites sudh as shape 
location, access, availability, soil ocnditicns, size 
zoning, axvi other relevant features* 

3* Geierating financial infocination regarding land costs, 
costs of extending utility services, clearing site, 
providing access, etc* 

4* Suninarizing the Qivircnmental and economic iiqpact of 
the construction of the project on the site* 

Decide if the building project is to be a real project from a 
client, a student-selected project, or a teaciher-assigned project* 

Decide in advance how you plan to organize your groi?)* Do they work 
individually as a part of a large class group, or as a raeiriber of 
several subgrotqps* 

Give presentation on "Considerations and Procedures Used to Select a 
Site*" Include the cost of construction and oost of operation 
consideration* Enjiiasize that site selection includes four steps* 

Introduce a real, contrived, or assigned set of needs that a 
building vrould satisfy* 

Provide a list of potential sites and/or instructions so that 
students can identify additional sites* 

•Sake notes or keep handouts that describe the client's needs* 

Search classified advertisements in the newspaper, realtor listings, 
books, and the city for potential building sites* 
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2 Give presentation on, ^'^Ihat Information is Needed and Where is it 
Found. " Eti{)hasize site information and financial information. 

Organize class into groips of professionals to ^ther site 
information* Suggest the kinds of information needed and where to 
find it« 

Provide duplicated forms that aid the professionals in gathering 
and recording information. 

Students submit additional potential sites. 

Join a groip of professionals. 

Orient yourself to the client's project, the potential sites, the 
recording forms, and the available data sources. 

3 Give presentations on "Organizing Information" and "Preparing 
Reports." Include suggestions on how data is summarized. Describe 
how pictures, charts, graphs, and other forms of visuals are used to 
communicate and oonpare the relacive features and economic 
characteristics of the potential sites. 

Direct students to gather information and begin summarizing it. 

Students collect site information from the sources of information 
provided or from actual potential sites. 

Record the information on forms provided by the teacher generated by 
the professional group. 

4 Give presentation on "Reporting Site Investigation Information" and 
"Making Recommendations." You can demonstrate by making a report 
and recoraaaidation or showing a video tape of one from last term or 
an actual one given by an A/E firm. 

Students; 

1. Prepare sumrary reports 

2. Decide on recommaidation 

3. Organize material to be reported 

4. Prepare presentation materials. 



38 

35 



FRSSDinNB IBB MQOQUE 



nor fcnvra 

5 !• Set meeting Where reports and recxxmendaticns are made* 

2« Identify a group of decisicn-^nakers* 

3« Start seeting* 

4. Make the decision. 
Students: 

!• Give reports and make reconsnendation. 

2« Select best site. 
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lEXTBOOK REFEREITCES: 
Orqemizinq and Preparing Reports 
VfeLUcer, T./ Plan Graphics* fp» 7-28. 
Site Selection Procedure 

Henak, Riciard M. / E xploring Construction Technolocry» pp. 50-54. 
Lux, Donald, et.al.. World of Construction, pp. 19-23. 
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ZMSmXJnCMAL )A!IERIALS: 

1* Prepare trauijif>eu:encie8 that cxxanunicate the procedure and considerations 
used to ooqpare edtemative lots* 

2. Obtain or produce a video tape of a site selection loeeting* 

3* Collect terms used by architects for recording, presenting, and con^^aring 
site infonoation* 

4* Prepare booklets of examples of forms for students to use in developing 
their own forms* 
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MJXILE: 4 : Designing & Engineering Ijoy-rise Structures 
IflJGra: 15 DKXS Oonstruction OUSTER 

Designing and engineering are activities Which find sQLuticns to problems. 
Designing and engineertog structures reqaire a great deal o£ creative thinking 
on the part of the person in charge of developing a projecto Architects and 
engineers are professicneLLs who design structures* 

The ciiief designer is hired lay the owner or by civic leaders. 31ie kind of 
designer is determined by the project being built. Architects are hired to 
design buildings and to do master planning. Engineers must have knowledge of 
the strengths of materials and how to analyze the forces plaoed on ti:em. Tbey 
design foundations, frames, and L^chanical systems, and are chief designers • 
for bridges, tunnels, pipelines, and utility systems. 

A variety of factors influence the design and styling of a structure. A list 
of these factors include: 

1. Needs of the client 

2. Available resources 

3. Structure -size, location, and styling 

4. Government regulations for the area 

5. Cost. 

A/Es are creative people who sort through limitations and design 
requirements. They work from abstract ideas and convert them into specific 
solutions. 

Designing and engineering are not done by chance. They follow a systematic 
design process. A good design process includes the following phases* 

1. Develop the program 

2. Create preliminary ideas 

3. Prepare schematics of alternative ideas 

4. Develop design 

5. Select best design 

6. Inclement the design. 
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This module introduces students to a design process. The designers develop a 
project for the site selected in Module 3. Student A/Es prqpaure a program 
for the project and follow through each of the above steps. The design 
process described above should be used to sec p aenoe classroom activities. 

Students are to design and engineer the site, structure (including both 
fotndation and scqper structure), the mechaniced systems (pluntoing, climate 
control, connunication, and transportation systems), and electrical power 
systems. 

Ihe class is organissed like an A/& f imi and students esqperienca the ccnditior.o 
under Whidi a/Es work. At least two dei?ign teams are reooomend^d. in this 
way the breadth of experiences will be increased, hig^:^ quality solutions 
will be found, and greater personal involvement will result. 

Vlbrking in design teams is more than sitting in close proximity while working 
on individual assignments, helping slower students or assigning a report ho a 
gnxp of students. It aitails the following four elements: 

1. Interdependence Among Meittoers - Groop work should be organized so that 
the division of labor, resources, and roles contribute to raatual goals 

• and joint rewards. 

I 

2. Faoe-to-Faoe Verbal Interacticn - Team members need to talk in order to 
plan work, to decide on assignments, brainstorm, etc., to get best use 
of resources and to develop the hic^st quality ideas. 

3. Periodic Assessment - Ihrou^iout the duration of the project, members of 
the design team need to get together to assess progress, maintain focus, 
identify problems, share information, and seek assistance. 

4. Groig> Rrooess Training - Needs in the areas of interpersonal and small 
grocp skills and the qualily of team functioning are provided by the 
teacher. 

A few simple guidelines will help to keep the grotp work moving forward and to 
insure that each grotp member part cipates in an on-time delivery of Mgh 
qusdity professional services. 

1. Identify Objective - Objectives should be problem-centered, challenging, 
significant, and whenever poesible, real. 

2. (Organize the Setting Establish the cpcaop by assigning members 
(heterogeneous groqping of abilities, sex, race, etc. is preferred), 
use relevant titles (designers, engineers, etc.), and cast the objective 
into a larger setting than the task itself. For example, rather than just 
designing a structure, bring in the need for satisfying an owner, ) 
governmental agencies, timelines and the design standards within the A/E 
offioe. 
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3. Orqaniase the Task - Eacii project can be divided into individual tasks. 
Ihe first time students function as a team, they may have difficulty in 
breaking the project down and in making equitable assignments. Ihe 
project director (ED) v*io is also the teacher may have to do the 
organizing or at least help the team do it# 

4. Lead the Project - The project director's responsibility in leading teams 
is to initiate the project structure, the interdependence, establish the 
setting, specify the perforraance criteria, monitor progress, and provide 
aid. 

5. Evaluate Progress - Both the quality of learning and of the group's level 
of functioning are assessed. Learning is assessed by determining the 
level of quality shown in presentation materials. Depth, breadth, and 
originality of the solution to the problem is the measure of the level 

of quality of the group's work. Self-assessmait tods are used to 
identify the level of group functioning achieved by the groap* Assess- 
ment tools are in the Appendix* 
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Upon oonpletion of this unit of stoSy, the stateit will be able to: 

!• Distinguish between the work of arcihitects and aigineers. 

2. List and describe several factors Qiat influence the design of structures. 

3* Use the Project Planning process to design and engineer a low-rise 
structure. 

4. Build study, structural, and/or mathematical inodel(3) to analyze the 
appearanoe, strength, function, and cost of a low-rise building. 

5. Prepare materials and make a presentation of a design solution to a 
client. 

6. Describe how h/Es can inpact the quality of life through the design of 
structures. 
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Introduce design teams and tiie project program. 

3 Present creating preliminary ideas and Irainstcnoing. 

4-*5 Present how to use schematics and hew to make them. 

6-10 As needed, pre«^t developing ideas, building study models, 
engineering the structure, and estimating oosts. 

11-14 Introduce presenting design solutions. As it is needed, provide 
instruction and direction in makii^ perspective, schematic and 
concept drawings, and in building models. 

15 Present design solutions to client and select the best one* 
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0 Exasoples of actual work ty A/E wcxild be useful in helping students 
see the value in applying 'che Project Planning (PP) process* A 
practicing A/E would be an excellent guest lecturer. He could 
describe the process and use exaiqples of his own %iork on a local 
project to illustrate tiie lecture* 

Decide how your design firm is to be organized (design teams or 
departments)* Design teams are reooosDended for single projects* 
They are easier to manage* 

1-2 Introduce students to working in design teams* (See Introductiai or 
i^^pendix*) 

Give presentation on ••The Program*" Point out the following 
coiqponents* 

1* List of functional rec^irements 
2* Special requirements for certain spaces 
3* Rooti areas, uses, contents, and plaoema^t 
4* Work flow 

5* Site information and needs 

6* Cost limitations 

7* Utility requirements 

8* Zoning restrictions and building code* 

Students gather information by using an appropriate survey 
instrument such as: 

1* Offioe employee questionnaire 

2* Activity matrix 

3* Work flow questionnaire 

4* Assunptions 

5* Projectioas 

6* Space program* 

4 7 
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Prepare program describing: 
Iv Function 

a« General requirements of size, aesthetics, etc* 
h. Itoom requirements regarding sun, placement use, contents, 
siLes, etc* 

2. Structure 

a* TUne building hei^t, placement on site, shape, insulation, 

^>ans, loadS/ etc* 
b« Mechanical system requirements regarding electrical power, 

water sewage, climate control, transportation of people, 

and frei^t, etc* 

3* Site size, topography, soil conditions, surrounding structures, 
traffic rerouting, matericil stod^iling, utilities, zoning 
restrictions, drainage, access to structures, parking needs, 
etc* 

4* Cost of land, building, and operating cost specifications* 
3 Present "Creating Preliminary Ideas"* Include: 
1* Making bubble diagrams 
2* Making siitple elevations 
3* Introduce alternative building systems 
4* Describe how to do individual and groq? brainstorming* 
Design teams: 

1* Brainscorm ideas in a groap. 

2* Consider alternatives by using bubble diagrams and sinple 
elevation sketoil^ies to represent ideas* 

3* Sketch wide remge of building systems* 

4-5 Give presentation on "Preparing Schematics*" 

Denonstrate how to make sketches to refine ideas: Bubble drawings, 
schematics, and scale drawings* 
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students: 

1* Select best one or two ideas* 

2. Use sketdiing methods to establish room eorrangeiaents, identify 
traffic patterns, refined sketches to diow room arrangements, 
elevations, overall dimensions, location on the site, and 
acoess* 

3* Compare alternative ideas to the program* 

6-10 Give presentation ••Developing the Design*" Bring out that 

appearance, function strength, and oost are the central concerns* 
A/Es use stud^, mathematical and structural models to analyze 
solutions. Ardiitects focus on appeaxdunce and function* Eligineers 
focus on the site, structure, and function of mechanical and 
electrical systems* 

Give presentation "Building and Using Stucfy Models*'' 

Demonstrate materials and methods used to build mouels uead by A/Es ) 
for iiv^house analysis of mass relationship, traffic flow, land 
contours, process routing, structural analysis, etc* 

Present how mathematics and physics are used to analyze the stn^ngth 
of structures, determine sizes of raerBbers, and the relationship of 
parts* 

Present ••Cost Analysis Methods*" Include how to rou^y estimate 
oost of construction* 

The design teams develop designs in terms of appearance, function, 
strength, and oost* Focus is on appearance and function* 

Build neoess^^^ stucfy models* 

Estimate roug^ oost of oGnstr\K:tion* 
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10-14 Give presentation on "Presenting Design Solutions." Ihe ideas of 
What, Why, and How presentations are nade« Easj^haaize 
oocinunications, how well solution satisfies the functioned 
appearanoe, strength, and oost needs. 

Introduce the Desigii Quality Profile. 

Direct students to resources on: 

1. Making perspective drawings and renderings. 

2. Making schematic drawings of the floor plan and elevations* 

3. Making concept drawings to ooinnunicate structural solutions* 

4. Making nnd using sinple models to show mass relationships, 
traffic flow, land contours, process routing, building systems, 
sub-soil conditions, mechanical systems, etc. 

Schedule presoitaticns. 

Design teams: 

1. Plan presentation to communicate how well the solution satisfies 
the appearance, functional, structural, and oost specifications 
in the program. 

2. Organize to prepare study models, scihematics, structural models, 
cost amlysis charts, etc. for the presentation. 

15 Set vp meeting with client. 

Select the best solution by using a Design Quality Profile. 

Design teams: 

1. Present design solution. 

2. Select the best solution. 

3. Write a brief on why they felt the solution was the best. 

4. Use the "Design Quality Profile" as a guide. 
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TEXTBOOK REEERQTCBS: 
Creatir>g Preliminary Ideas 

SpeKX, Arcihitecture: Designr Engineerinig Drawing^ pp. 93-120. 
Develiopinq the Design 

l^pence, W*, Architecture; Design^ Engineering Dravang. pp. 179-232. 
Estimating Posts 

♦ Arcdiitects Handbook of Professicnal Practice. # 15 "Constructicn Cost 
Aralysis", pp. 3-7. 

Introduction to the Project 

. Architects Handbook of Professional Practice. # 11 "Project 
Prooedures'% pp. 6-9. 

Preparing t3ie Presentation 

Austin, Ridiard L.# Report GraFhics. pp. 1-29. 

SE^ence, W., Architecture: Design» Engineering Drawing, pp. 390-410. 
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!• Prepare media tiiat visualizes the steps in aie design process and the 
epecific tecihniqaes and devices used to facilitate designing structures* 

2. Gather examples of studait work or actual sanples of vpork done by a/E that 
was used at each step of the Project Planning process. Fonns, procedures, 
and techniques used in A/Es offices are of considerable value in 
validating the siinalated practices. 

3. References describing kinds of foundations, parking lot and driveway cross 
sections and layouts, electrical, plunbing, and climate control, and 
earth-moving reference bobks* 



SPECIAL EQUIPMENT AND SUPPLIES: 

T»« following materials are not required but will provide better learning 
opportunities for the students. 

1. Model building tools 

2. Variety of model building si5>plies 

3. Drawing medium with standard borders and title blocks 

4. Freehand drawing pencils, erasers, scales, felt markers, etc. 

5. Drafting tables 

6. Work surfaces for constructing models 

7. Audio/visual presentation equipment 
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Project Name: 
Leader ; 



Recorder : 



Stop Action: 
Nunbers : 



GROUP FUNCTIONING PROFILE 



Group #:^ 
Date: 



Group Rating: 

Project 

Rating: 




AFEEMDIX 



FIVE-MINiriE CHECK WOMCSHEET - STEP 1 
Orgianizing the Project 

How well do you think the groap did in Identifying the Tbsks and in Assigning 
Nock? 



Poor Average Excellent 



!• Poor - Many people were not involved* Ihe groip discussion is really off 
target. 

2. Eadr - Could be a lot better, Scroe people are not involved. The group 
discussion wanders most of the time, 

3. Avezrage - Most people are involved. The groqp discussion works well 
soroetiines* 

4. Good - All people are involved* The groif) discussion is on target most 
of the time, 

5. Excellent - Everyone seems very involved. The groif) discussion is on 
target all of the time. 



Comments or Suggestions: 
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MaXJI£: ^ : Preparing Wocking Drawings 
miGflH: 15 IXIS Ocnstruction OUSTER 



Working drawings for construction are made after designing and engineering are 
oc3inplete« These drawings are made >y the k/E or by drafters in the production 
department of an A/E office. The oiawings are fully detedled and dimensioned* 

Drawings for small structures are made and approved hy the clients Large 
projects . ike dams and bridges are conplex^ Working drawings are not made 
until atcer the decision to build has been n de* 

h set of working drawings for a building o^ ially includes: 



• 


Plot plan 


2. 


Foundation plan 


3. 


Floor plan 


4. 


Electrical plan 


5* 


Climate control plan 


6. 


Plumbing plan 


/. 


Exte 'ior elevations 


a. 


Structural details 


9. 


Finish details. 



In this nodule students learn to make vgorking dravdngs for the low-rise 
structure designed earlier. In this toodulef the teEu:iher is the Project 
Manager and is orienting the Afters to a new office. The drafters must pass 
a "GraFhics Standards Perfonnanoe Test" a^ a part of their oriaitation. The 
first four days are used for the orientaticn. Afterwards, the drafters jre 
assigned one or more drawings. 
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(BJBCnVES 

Upon ocnpleting this learning nodule, each student should be able to: 

1. Describe two kinds of construction documents and distinguish between them* 

2# Use drafting equipment # sc^pplies and techniques to paes a "Graphics 
Standards Perforraance Test" designed by the teaciher. 

3* Cocplete at least two working drawings for a low-rise structure. 

4# Assenble the set of drawings made by the students* 

5* I^cribe job titles, general duties, and working conditions for project 
managers and production drafters in an A/E firmt 
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1 Introduce, "Construction Documeits." 

2 Demonstrate techniques of using drafting tables, tools, and 
sugpplies. 

3-4 Introduce "Graphics Standards" and v*iy they are needed* 

5-13 Review the kinds of drawings found in a set of drawings, organize 
the "Production Department," and make drawing assignments to 
drafters* 

14 Describe "Schedules." Include kinds and how to prepare them, 

15 Assemble the "set" of drawings. 
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ng Acnvmr 

0 Determine the graphic standards for tiie drawing. Develop a Graphic 
Standards Manual and duplicate one for each student, or select a 
reference that includes the standards, sudi as your textbook. 
Include in the manued or reference a set of drawings that illustrate 
the graphic standards in use* 

Collect sets of drawings that have high and low standards of 
graphics* 

Decide how the team of drafters are organised and What assigninents 
are to be made* 

1 Give presentation; "Orientation to C3onstructicn Docuinents*" 
Include: 

1* Distinction between drawings and specifications 



2. Describe the kinds of drawings 



3* Describe the arrangement of drawings 
4* Introduce graphic standards* 

Guide drafters through the guided observation activity in vAiich they 
identify kinds of drawings, point out both high and low graphic 
standards* 

Set the stage* Tell students they are new workers hired to 
OOTiplete the construction documents for a project* The activities 
in the first few days is an orientation* The purpose is to develop 
a consistent style for the firm's graphics* 

Introduce "Graphic Standards Manual" (or equivalent)* See AppQidix* 
Included is the index of lines, symbols, lettering, and dimensioning 
standards* 

Demonstrate techniques for placing medium on drafting table and 
using tools and supplies to draw geometric shapes, or make a sinple 
drawing like Figure 5-33 or 5-34 in Spencers textbook* 
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3«4 Direct studaits to do Riase I of their "^Graphic Standards 

PerfonnarwB Test" (GSPT) designed to determine their level of skill 
in using a drafting sadhine, coopass, pencil, triangle, and 
templates* 

Ihis phase involves doing the line work on a single drawing similar 
to the one fomd in ^pence's textbook, pg. 130, Figure S-34. 

Pt\ase II of the GSPT includes doing lettering like that focLnd on 
135 in Figure 5-41 in Spe:ice*s textbook. 

5-13 Give presentation on kinds and arrangements of drawings that make up 
a working , drawing* 

Organize Production Department to conplete the oonstruction 
documents for the low-rise projects that were designed in Module V* 

Make production drawing assignments • Eadi drafter should have 2-3 
drawings to make. Include site, foundation, floor, elevation, 
structural, engineering plans, details, and schedules. 

14 Describe the kinds of schedules and how to prepare them. Include 
f ini^, window, and door schedules. 

15 Dencnstrate: "Assembling the Set of Working Drawings." 
Direct studcaitj to oortplete the drawings. 
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Graphic Standards 

S^pence, W., Arcaiitecture; Design, Enginaeririq Drawingo pp* 122-135* 
Orientation to Oonstruction Documents 

Spexe, W., Architecture; Design, Engii>eering Dravdng^ pp. 169-178. 
Schedules 

Spence, W., Architecture; Design, Engineering Drawing, pp. 428-437. 
Wbrking Drawings 

Spence, W., Architecture; Design, Engineering Drawing, pp. 141-178. 
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INSTRUCnCNAL MMTEIUALS: 

1. Visuals that cxjnnunicate the cxxicepts involved in ocgauiizing an A/E 
production d^artnent, grajiiic standards, construction documents, and 
drafting tods, scpplies, and techniqiies. 

2. Colloct oie or more sets of drawings, graphic standards models, work 
management charts, etc. that model good and poor A/E practices. 

The "Grajhic Standards Manual" consists of an assortment of good exanples of 
drafting room practices. It ^vxild consist of the following sections as a 
minimum. Ihey are: 

1. Drawings that make up a "set" 

a. Site Plan 

b. Footing and Fdundation Plan 

c. Floor Plan w/Electrical and Plumbing Layouts 

d. Elevations 

e. Vfell Section Details 

f . Window, Finish and Door Schedules, etc. 

2. Lines ^ 

3. DiroensicffUP-g 

4. Lettering 

5. Architectural Symbols 

You may want to take illustrations from the textbook and use them in the 
"ManuEd" or use other sources. Many good exanples can be found in Plan 
Graphics by Walker. 

SPECIAL BQUIPMENT AND SUPPLIES: 

Beyond standard drawing tables, maciunes, etc., the following equipment and 
si?5>lies help to provide better learning opportunities. 

1. Drafting tcxbles with drafting macJiines 

2. Wide assortmeit of templates 

3. Kroy lettering macJiine and variety of type disks 

4. Diazo printer 

) 
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MDDULE: 6 : Wtiting Specifioaticns 
IBXimz 5 DAYS Oonstructicn dUSTSR 



Wot all parts of a building can be clearly r^esented by dravdngs. For 
exanple? The color, texture and method of applying parit are difficult to ^ow 
on a drawing* Ihe task of describing materials and construction standards is 
nuch easier to describe in wOTds* TSiese descriptions are found in the 
specifications. 'Riey are written guides to the builder* 

Specifications are first used by contractors to estimate and bid tha project* 
There are three sections to the "Book of Specifications/' TSiey are: 

1. Conditions of the Contract that describes the relationships tliat exist 
betweai the contractor and the owner, time for oocpletian, etc. 

2. General Scope of the Work includes a description of the work to be 
ooicpleted ekd responsibilities of the contractor. 




3. Construction Standards describe the matericils, equipment/ and methods that 
are to be used in building the structure and in oocpleting the site. The 



section is divided into 16 divisions. 

The activities in this jxxkd.e provide students with an opportunity to write 
specifications for the low-rise structure drawn in Module 5. 
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Upon oonpleting this learning nodule, eadi student should be able to: 

1. Describe the specification bocjklet by including the sections of 
Coiditions, General Scope of Work, and Construction Standards, and by 
givin9 an exanple of each section. 

2. Determine throu^ negotiation the Conditions, and the General Socpe of 
Work for a construction project. 

3. ^)ecify the Construction Standards by including materials, equipment and 
methods for use in a low-rise structure. 
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1 Describe the "Book of Specifications" and the information found in 
it. 

2 Describe and write the "Conditions" section for the low-rise 
structure* 

3 Describe and write the "General Scope of Work" section for the 
low-rise structure* 

4 Describe and write the "Construction Standards" section for the 
low-rise structure. 

5 Assemble the "Book of Specifications." 
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0 Prepare sdl forms needed to prepare apeclfioations. If it is 
convenient, you may dioose to work Module 6 activities into the 
Module 5 activities. Ocifters Who get done with their drawings 
early can be schaduled to write the apecificaticns. Presentations 
can be given during the last week of Module 5. Drafters v*io have 
not finished their drawings can ooaplete then while those who have 
finished them can ynaxe ^)ecif icaticns. 

1 Introduce the class to WKT is a specifications booklet, war we have 
them, and BOf thff^ are written. Describe the various sections and 
the kinds of information found in each section. 

Divide the drafters into grocps of 3-5. 

Provide them with a specification bociclet. 

Direct them to find an exanple of a Condition, Scope of Vfork, and 
Ccnstructicn Standard. 

2 Give presentation cn conditions. Include a range of options from 
' which to dioose. Distingui^ between general and special 

conditions. 

Guide students through a role playii^ activity in vAiich the a/e and 
client decide on the conditions. 

3 Give a presentation on "Scope of Work." Include the idea of 
starting end finidiing dates, methods of payment, penalty clauses, 
how to issue a diange order, and a staterent of ri^ts and 
respcnsibilitiec of owner and contractor. 

Direct a role playing activity in vAiidi students act as clients and 
specification writers to decide on the scope of wcark. 

4 Present the concept of "Construction Standards." Include the 
materials, equipment, and methods used to build the project. 
Briefly go over an outline and exaaple set of construction 
standards that include the 11 divisions. 

Organize the students to write various sections of the ccnstructicn 
standards. 
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JXI ACTIVriY 

5 Describe the word processing and txxSclet binding equipment 
available* Provide models of a apecification booklet that 
illustrates the graphical standards of the A/E fi^n. 

Organize and direct students to prepare a specification booklet 
for the low-rise striKiture drawn in M o d ule 5« 
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. Arcihitects Handbook of Professional Practioe. « 14 "CSonstruction 

Docunents", pp. 3-11. 

Spexce, W. , Arczhitecturet r - »siqn/ Engineering Drawing. 163-167. 
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1. visuals that illustrate the concept and conponent parts of specification 
writing. 

2. Collect specification booklets for a variety of construction projects. 
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^aXJLE: 6 : Designing Civil Structures 
IBSKSnSit 25 DK£S Oonstruction OUSTER 



TSus module is designed to provide engineering e^qperienoes in engineering a 
wide '^ange of civil projects* Design teams are to be assigned to various 
facets of a regional development project • In this project: 

1. A d^ is placed in a river to fonn a reservoir. 

2. Water from the reservoir must be moved to a water treatment plant and to 
the users, and sewage moved to the waste water treatment plant. 

^. A hi^rise apartment structure will be built i»ar the reservoir. 

^, Fewer transmission towers, lines, and substation must be built to 
transport power from the power house at the dam. 

5. Roadways will be needed to provide^ autoocbile, trucik and tiain access cO 
the businesses, housing units in t new area. 

6. A bridge is needed to cross the rivc^'. 

7. A tiannel is needed to pass through a hi^, rocky ridge between an existing 
city and the new development. 

The class is to be divided into design teams. One of the seven civil 
projects are assigned to each team. A topogreqpiucal map and a nrdel of the 
profile of the region is provided. A soil survey and relevant data for three 
alternative sites is provided for ec.dh project. The program for each 
structure: is provided. 

The design teams' tasks are: 

1. Select the best site. 

2. Prepare two schematic designs that satisfy the pr.-^gram. 

3. Develop one of the designs. 

4. Build study models of the structures. 
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5* Build structural models that illustrate the foundations and structural 
details* 

6* Make presentation drawings and schematics for the project* 
?• Present *--he designs for the structure* 

All of the structures have to be bl€i.^ded into a ooordin^^ted and coo5>atible 
development. 
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Ulpon cxxpleting this loarning module eadi student should be able to: 

1. Describe the responsibilities of a project manager, design team leader, 
and design team menber* 

2. Describe the nature and purpose of status reports, graphic standards 
manuatl, project reviews, and ^nployee eveduaticn reports. 

3. Gather and use site data and p r o gr a m information to rank order cJLtemate 
sites. 

4. Vliork cooperatively as a design team leader or member to design a hic^rise 
or civil project dDd produce two schematic designs, develop one design, 
build study and structural models, make presentation drawings, and 
present the design for the structure. 

5. Describe how designers of large and smadl projects inpact a region's 
economy, environment, culture • and activities. 
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0 Most of the Project Manager's (teacher) work for this nodule is 
done before the project begins* Vfell before the Module is 
inplemented you need to: 

1* Prepare topographical map of approximately 10 x 20 miles fcsr the 
developoent aurea* 

2. Build a model of the land contour representing the map on a 3" X 
6' sheet of pl^«xxl* 

3* Prepare a soil survey reixart for the development area* 

4. Develop site informatim for three edtemate sites for eadi of 
the seven projects* Include the location, boundaries, 
topogra|iiioal map, soil survey, nost, zoning, and owners* 

5* Prepare weekly Project Status Reports for eacii group's weekly 
reports* 

6* Develop a Site Evaluation Work Sheet for each design team* 
7. Graphics Standards Manual* 

1 Introduce the "Resort City" develc^ament project* Provide: 

1* A description of the development area* Review the topograj^cal 
map and model* 

2* Describe the projects that our firm is to deliver* They ares 

a* A hi^v-rise aparta.a:Tt structure* 
b* A dam* 
c* A bridge* 
d* Roadways* 

e* Electrical power transmission lines and a substation* 
f * Tunnels for a hi^iway and a railroad* 
g* Pipelines to aove water from the reservoir to the water 
treatioent systems and the users, to collect sewage for 
the treatment plant, and remove surface water* 

3* Describe the kind of professional service that is to be 
delivered* 



V2 

69 



FRBSEKTZEB TBDB HXUEZ 



2 Organize the A/E firm toy: 

1. Naming the firm* 

2. Identifying the Design Team Leaders {UTL). 

3. Assign the project to tiie EOL* 

4. Have the UIL recruit and hire the members of the design team* 

3 Introduce designers to the "Project Managraent Systems*" Review 
the following: 

1* Project Delivery Schedule - Developed by Project Manager (PM)* 
2* Project Status Reports - Developed by PM oonpleted by OIL* 
3* Graphics Standards Manuci].* 

4. Provide eacii team with the project program for their individual 
projects* 

5* The design team's tasks include: 

a* Selecting the best site for the overall project* 

b* Prepare two schematic designs for eaci* program* 

c* Develop two designs* 

d* Build study loadels of the individual projects* 

e* Build structural mndels of individual projects* 

£* Make pres^aitation drawings* 

g* Present cutemate designs* 

4 Provide "Alternate Site Information" for three sites for eacih 
project.* Incluc3e location boundaries, soil survey, oost, zoning, 
and owner's names* The remainder must be gathered and recocded by 
the design team* 

Direct students to gather other relevant data* 
Go wer the Site Evaluation Worksheet* 
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5 Describe "Project Reviews." 

1. On Monday or first day of week. 

2. Led by the PM. 

3* Purpose is to coordinate design effort, report progress, use 
grotp problem-solving loethod to aid individuals, review project 
schedule, make decisions tiiat effect everyone, and provide 
additioral information needed to oooplete the project. 

4. The first grocp decision involves selecting the sites. 

6 First "Project Review." 

Purpose; Select the best sites for each project. Hie sites 
selected fihould be the best oonpromise for the overall goal for 
ths "Resort City" Development Project. 

7-22 Manage the delivery by facilitating studeit work. Provide, 
encouragement, direction, and resources to conplete their 
professional services. 

23 Give design presentations and evaluate each other's work. 

24-25 Give a semester examination and wrap up the terms work. 



74 



BIELXOGBAEBf 



I 



Writing Specificaticns 

. Arcihitecta Harvlxxk of Professional Practioe. # 14 "Ocnstrucrticn 
Itocunents - specifications", pp. 3-11. 

^exse, W., Architecture; Design, Biqineerinig Drawing, pp. 163-167. 
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msmxmaspi, koerials: 

!• Topographiced nap of developioent area* 

2. Model of land contour rQarescnting the devek^sinent area* 

3# Soil survey report for development exea. 

4# Site information on each alternative site that includes a soil survey and 
profile, location, boundaries topographicad map, land oost, zoning, and 
ownership* 

5. Wfeekly Project Status Rqport forms for the Design Team Leader. 

6. Site Evaluation Work Sheets for each desig^i team. 

7. BSnplqyee Evaluation Report. 

8. Graphics Standards Manual. 

9. References that provide a variety of designs, engineering principles, 
tables, formulas, and s^^proacbes to designing bridges, roadways, dams, 
tunnels, pipelines, and towers. 

EQUIPMENT AND SUPPLIES: 

1. Model building tools and si^jplies 

2. Sketching and drafting tools and supplies 

3. Perspective drafting boards 

4. Tran^arency making equipment and supplies. 
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PROJECT STATUS CHART 



Finn: Project Name: 

Report Mviaber: 
Oate: 



r«8k * 


Phase 


Per. 


Date 


Percent Complete 
0 25 50 75 100 
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EMPLOYEE EVALUATION REPORT 



nane Position 



^valuator Date 



Pcrfonoance 


Excellent Good Average Poor 
* * ★ * 


Description 


Quaiicy 
of Work 












Knowledge 
of Work 












Volutne 
of Work 












Initiative 












Judgement 












Cooperation/ 
Dependability 












Client/ Colleague 
Relationships 












Potential 
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